Introduction
The Green Morocco Plan (GMP) is a national strategy, launched in 2008, whose main objectives, by 2020, are the improvement of the Moroccan agriculture productivity on the basis of modern technologies and the consolidation of its position on both domestic and international markets (MAMF, 2008) . As the deadline approaches, GMP is showing very positive results, according to the government.
As a means of fighting food insecurity, Morocco reduced the poverty rate, measured at US $ 1 per day per person, from 3.5% in 1985 to almost zero in 2014, while the target was 1.8% by 2015 in the Millennium Development Goals (HCP 2015a). In both urban and rural areas, this form of poverty is virtually eradicated. At a threshold of US $ 2 per day per person, poverty affected only 1.3% of Moroccans (0.3% of urban and 2.9% of rural people) in 2014. As for hunger eradication, the proportion of the population not reaching the minimum level of calorific intake, as measured by the food poverty rate, was reduced from 4.6% in 1985 to 0.1% in 2014, with a target value of 2.3% by 2015. In 2014, only 0.6% of the rural population was in food poverty. In cities, hunger is virtually eradicated (HCP, 2015b) . As a result, Morocco has been able to combat food poverty, and thus improve economic and physical access to food. However, Morocco is called upon to redouble its efforts to eradicate children multidimensional poverty. Morocco had 1.2 million poor children in 2014. Multidimensional poverty is mostly found among children aged 5 to 6, with a rate of 21%, compared with 7.3% for children aged 7 to 14 years. This is mainly a rural phenomenon (HCP, 2017) .
Moreover, Morocco enjoys a high level of political stability, which makes it possible to improve its population's economic and physical access to food. The Agricultural Gross Domestic Product improved significantly, registering an average annual growth rate of 7.6% between 2008 and 2014. As for agricultural employment, it registered a 23% increase. In the same period, agricultural exports of some products were increased by 40% (MAMF, 2014; EACCE, 2016) .
However, when it comes to the pattern of imports, the share of food products increased from 9.8% to 10.1% over the period [2008] [2009] [2010] [2011] [2012] [2013] [2014] (MAMF, 2015) . This situation shows some limits of GMP, and leads us to question its ability to ensure food self-sufficiency.
We will then wonder about the interdependencies between policies adopted by GMP and food availability, which is 1. MAD (The Moroccan Dirham) is the Moroccan currency.
determined, among other things, by food production. We have limited ourselves to a policy that, in our opinion, directly affects sustainable availability of foodstuffs and, therefore; food security of Moroccans. This is the policy of conversion of cereal farming to arboriculture.
Before discussing the relationship between GMP and food selfsufficiency, particularly with regard to cereals, we will briefly review the importance of self-sufficiency as a tool to combat food insecurity.
Self-sufficiency and food security
The food security of a country can be measured in four dimensions (Table 1) : physical availability of food, economic and physical access to food, biological use of food, and economic and political stability FAO, 1996) . We do not intend here to address all these dimensions to see whether GMP improves food safety. But we will choose some key indicators related to the issue of availability and stability, namely: food production and the dependency ratio on cereal imports.
These are factors that measure self-sufficiency, especially in the case of Morocco, where 60% of food energy supplies come from cereals; despite increasing urbanization and changing feeding trends (Belloute & Diouri, 2015; FranceAgriMer, 2015) . On average, the consumption of the main cereals in kg / year / (HCP, 2015b) . Nearly 60% of Moroccans lived in urban areas in 2014. This leads to increasing food requirements for a population with a Mediterranean diet based on cereals.
According to FAO (2009a) , global demand for food, feed and fiber will increase by 70% by 2050, while more and more crops will be used for the production of bioenergy and for other industrial purposes. Urbanization will continue to grow at an accelerated rate, and about 70 per cent of the world's population will be urban. The levels of income will be multiplied. Most of this increase will take place in developing countries. To meet this growing demand, food production must increase by 70%. Annual production of cereals will have to reach about 3 billion tons compared to 2.1 billion tons in 2009.
Many countries will continue to depend on international trade for their food security. By 2050, net cereal imports by developing countries are estimated to have more than doubled, by 2050, from 135 million metric tons in 2008/09 to 300 million (FAO, 2009a) . However, the world trade system does not guarantee fair prices, based on the law of supply and demand; because of the specificity of the food market and the distortions of competition induced by some developed countries subsidizing their agriculture. The food market is characterized by price volatility and speculation with staple foods (cereals, oilseeds, dairy products, meat and sugar). It was held responsible for the 2007-2008 food crisis, the largest since 1974 (Galtier, 2009; Golay, 2010) .
Rising food prices in the international market, particularly wheat, rice, soybeans and maize, have resulted in an unprecedented increase in the number of undernourished people and the increase in urban riots in a number of countries, particularly in North Africa, the Middle East and South-East Asia. These populations are severely affected by rising prices of basic commodities, because of the large share (over 50%) of these in their budgets (UNCTAD, 2009). According to UNEP (2016), many of these same countries show high exposure to price increase, in its stress test, including Morocco, Bangladesh, Tunisia and Indonesia.
The issue of food production and self-sufficiency arises therefore; to ensure the long-term availability and physical access of people to food. This question of self-sufficiency has prompted some states (European and Gulf countries, China, etc.), via their sovereign wealth funds, to seize the most productive agricultural lands in Africa and Latin America in order to supply their own internal markets. In addition, the European Union and the United States continue to massively subsidize their farmers despite a large agro-food surplus (Bazin et al., 2005; OECD, 2016) .
Self-sufficiency must therefore become a priority again for developing countries that have the possibility of producing foods. It must be central to their agricultural and food-poverty-combating policies. Taking into account these requirements, we want to know to what extent the policies adopted by GMP improve Morocco's self-sufficiency, particularly with regard to cereals.
Self-sufficiency and the Green-Morocco Plan
Under GMP, a program of conversion of cereal farming to fruit trees cultivation on 1 million ha was launched (ADA, 2012) . This is the conversion of cereals, crops that are less productive and more water-greedy, according to the ministry of agriculture, towards fruit trees, especially olive trees and grapevines, and truck gardening. The objective is to reduce the area dedicated to cereals while gaining in terms of productivity (Table 2) . A priori, the objective is being accomplished; since between 2000-2007 and 2008-2015 , the average cereal production rose from 58.4 to 80 million quintals. This is an increase of 37% in the same cultivated area.
For the 2014-2015 crop year, the three main cereals (durum wheat, soft wheat and barley) reached a record production of 115 million quintals. With a production of 56 million quintals of soft wheat, this crop shows a record production of this cereal which is a fundamental component of household consumption. This harvest level exceeded the 51 million quintals recorded during the 2012-2013 season. Three regions, namely Doukkala, Chaouia and El Haouz, have concentrated more than 45% of the production.
According to the Ministry of agriculture, this record production was the result of actions taken during the 2014-15 crop year in terms of intensive supervision of farmers, adequate supply of inputs (support for the marketing of selected seeds), Mechanization (approximately 7 tractors per 1000 ha in 2014/15 compared to 5 in 2007/08), irrigation water mobilization throughout the crop cycle, combined with favorable climatic conditions. In fact, it was these climatic conditions that were the key factor in this record production of cereals in 2014/15. The 2015/16 season showed this very well because, due to the rainfall deficit (42.7% of an average season), cereal production was (MAPMDREF, 2017) . This import increase was not covered by an adequate food export increase, as shown above.
In addition, Ait El Mekki & Nouréini Sayouti (2015) showed that a deficit, of 3.8 million tons for soft wheat and 1.02 million tons for durum wheat, is foreseen by 2020. These authors considered that the decline in cereal areas would not be appropriate for achieving an acceptable threshold of food self-sufficiency that would protect the country from dependence on the world market. This market is characterized by high volatility in food prices (Figure 1 ).
So, we question the relevance of the conversion of cereals to arboriculture, particularly in most productive regions such as Doukkala-Abda, which yielded the highest cereal production in 2014/2015. In this region, under the Pillar 2 projects, an area of 120,000 ha of cereals is to be converted, by 2020, to fruit trees, in particular olive tree, caper, fig tree and cactus (ADA, 2017a). The question is why performing the conversion in a lowland region which contributes 14.5% (i.e. 16.7 million quintals in 2014/15) to national cereal production? Should arboriculture not be promoted in mountains and rugged terrains? This would allow these crops to benefit from the high day-night temperature differences and the quality of light radiation (Roose, 2010) . Indeed, the fruit tree is an integral part of the Moroccan mountains landscape, where it is often grown on terraces.
From an environmental view point, it takes 2.09 liters of water to produce a kcal from fruits, whereas the production of a cereal kcal requires only 0.51 liters (Table 3) . GMP also plans to increase beef and chicken production, by 132% and 89% respectively, in Figure1 (Hoekstra & Mekonnen, 2012) .
In With SAP, the country practices a cash crop that is wholly export oriented; and at the same time imports its basic consumer products, putting food crops in serious difficulty. This eventually results in countries heavily dependent on imports and even food aid ( Figure 2) . This was the case in Egypt, which was forced to export water-intensive strawberries, at the expense of cereals. The result was that, in 1994, the country had to import 6 million tons of wheat but could only export 7 tons of strawberries (Bouguerra, 2003) .
In According to a recent report by FAO (2015) on the situation of agricultural commodity markets, the dependence of cereal importers in Africa, Asia and the Pacific on the international cereal markets will increase further (Table 4) . Despite its fertile land that is being purchased at a large scale by multinationals or states, Africa will import, in 2023, almost 45 million tons of Figure 2 Cereal imports of least-developed countries and net foodimporting developing countries, 1993 countries, /94 to 2015 countries, /16 (FAO, 2015 Journal of Experimental Biology and Agriculture Science http://www.jebas.org In Morocco, as in many other developing countries, the 1990s witnessed the development of policies based on export products and the dismantling of marketing boards and most agricultural policy instruments (Achoum et al., 1992; Firdawcy, 1993) . As a result, the rate of import coverage by agri-food exports has been steadily falling over the years, from 200% in the 1970s to less than 50% today (Oulhaj, 2013) . In 2014, this coverage rate was about 42% (MAMF, 2015) .
Conclusion
The Green-Morocco plan makes Morocco increasingly dependent on the world market either to export its agricultural products (tomatoes and citrus in particular), or to import its needs for cereals. Under this policy, cereal imports increased, without being covered by an adequate food export increase. In order to cope with this deterioration, we believe that grain crops must be encouraged to ensure food security, given their high share in the diet of a growing population.
In order to rationalize water consumption and combat degradation of natural resources, ecological and biological practices should be adopted. As for fruit growing, GMP should encourage it on lands that are not suitable for cereals, such as mountains, hills and rugged terrains.
In general, Morocco should encourage practices that locally and sustainably ensure the availability of basic foodstuffs for its population. Its food policy should also aim at increasing fish consumption, from 12 kg per capita per year to a global average exceeding 20 kg. 
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